Abstract. Let f (n) denote the number of 1-shell totally symmetric plane partitions of weight n. Recently, Hirschhorn and Sellers, Yao, and Xia established a number of congruences modulo 2 and 5, 4 and 8, and 25 for f (n), respectively. In this note, we shall prove several new congruences modulo 125 and 11 by using some results of modular forms. For example, for all n ≥ 0, we have f (1250n + 125) ≡ 0 (mod 125), f (1250n + 1125) ≡ 0 (mod 125), f (2750n + 825) ≡ 0 (mod 11), and f (2750n + 1925) ≡ 0 (mod 11).
Introduction
A plane partition is a two-dimensional array of integers π i,j that are weakly decreasing in both indices and that add up to the given number n, namely, π i,j ≥ π i+1,j , π i,j ≥ π i,j+1 , and π i,j = n. If a plane partition is invariant under any permutation of the three axes, we call it a totally symmetric plane partition (see, e.g., Andrews et al. [1] and Stembridge [6] for more details). In 2012, Blecher [2] studied a special class of totally symmetric plane partitions which he called 1-shell totally symmetric plane partitions. A 1-shell totally symmetric plane partition has a self-conjugate first row/column (as an ordinary partition) and all other entries are 1. For example, 4 4 2 2 4 1 1 1 2 1 2 1 is a totally symmetric plane partition.
Let f (n) denote the number of 1-shell totally symmetric plane partitions of weight n, namely, the parts of the totally symmetric plane partition sum to n. In [2] , Blecher found the generating function of f (n),
Sellers proved that
while Xia proved that
Moreover, Yao proved that, for all n ≥ 0,
In this note, we shall prove several new congruences modulo 125 and 11 for f (n). Here our methods are based on some results of modular forms, which are quite different from the proofs of the previous congruences. In fact, Radu and Sellers gave a strategy in [5] to prove these Ramanujan-like congruences, and their methods can be tracked back to [4] . Our results are stated as follows. 
Preliminaries
We first introduce some notations of [5] . 
for all t ′ ∈ P m,r (t).
Proof of theorems
Let g(n) be given by
In [3] , Hirschhorn and Sellers proved that
Moreover, we write
where α is a positive integer and p is prime. By [5, Lemma 1.2], we obtain
Note that [3, Theorem 2.1] tells that f (n) = 0 if n ≡ 0, 2 (mod 3) for all n ≥ 1. We therefore have f (1250 · 3n + 125) = f (1250 · (3n + 2) + 125) = 0. To prove (1.4), it suffices to prove f (3750n + 1375) = f (1250 · (3n + 1) + 125) ≡ 0 (mod 125), which yields
Similarly, to prove (1.5), (1.6) and (1.7), we only need to prove respectively. Let
By the definition of P m,r (t), we have
One readily verifies P 675,r (3, 5) One may see that all these constants satisfy the assumption of Lemma 2.1. Next we obtain ⌊v⌋ = 84. With the help of Mathematica, we verify that (3.5) and (3.5) hold up to the bound ⌊v⌋, and thus they hold for all n ≥ 0 by Lemma 2.1. This completes our proof of Theorem 1.1.
To prove Theorem 1.2, we have P 1375,r (1,11) (1054) = {779, 1054}. Other relevant constants of (3.7) and (3.8) are listed in Table 1 . Similar to the proof of Theorem 1.1, we complete the verification with the help of Mathematica. Table 1 . Relevant constants of (3.7) and (3.8) 
